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Abstract of JP2001143305 

PROBLEM TO BE SOLVED: To provide an 
optical pickup device capable of correctly 
monitoring light source light without being 
influenced by return light, without increasing, 
the device scale and moreover, without being 
required for high assembling positional 
precision. SOLUTION:' The number of parts for 
obtaining monitor light is reduced by detecting 
light source light emitted from a light source 21 
(or 22) and reflected by the part of the surface 
28a of an objective lens 30 side of a 
wavelength synthesizing prism 28 as monitor 
light Pm by a monitor light receiving element 
35 (or 36). At this time, since the light source 
light reflected by the part of the surface 28a of 
the objective lens 30 side of the wavelength 
syntesizing prism 28 is converged by an 
optical element such as a coupling lens 25 (or 
27) and is detected by the monitor light 
receiving element 35 (or 36), the return light 
made incident on a signal detection light 
receiving element 31 (or 32) is controlled and 
a function for correctly detecting signals is 
maintained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Since it corresponds to the optical recording medium with which application 
wavelength differs like for example, CD system disk and a DVD system disk, this invention is equipped 
with two or more light sources which emit the light source light from which wavelength differs, and 
relates to the optical pickup equipment which performs the playback, record, or elimination actuation to 
an optical recording medium. 
[0002] 

[Description of the Prior Art] In recent years, much more high density and a mass DVD system disk are 
beginning to be put in practical use besides CD system disk as an optical recording medium. And since 
it corresponds at densification to the semiconductor laser which emits light source light with a 
wavelength of about 780nm being used as the light source in optical pickup equipment in the case of CD 
system disk in the case of a DVD system disk, it is short-wavelength-ized more and the semiconductor 
laser which emits light source light with a wavelength of about 660nm is used. In this case, it is 
supposed that the optical element compounded so that each light source light from which wavelength 
differs may be turned to an objective lens side and may be irradiated, when the optical pickup equipment 
which can be shared by one set on CD system disk and a DVD system disk is constituted is required, 
and the thing using wavelength composition prism as this optical element is common. 
[0003] The example of a proposal of such optical pickup equipment is shown in drawing 5 . In this 
optical pickup equipment, actuation in case for example, a DVD system disk is used as an optical 
recording medium 1 is explained. In this case, the semiconductor laser 2 which emits light source light 
with a wavelength of 660nm is used. After the light source light emitted from semiconductor laser 2 
almost penetrates the hologram component 3, abbreviation parallel Guanghua of it is carried out with the 
coupling lens 4, it carries out incidence to the wavelength composition prism 5, it is reflected by 90 
degrees of 45 -degree beam composition sides 6 depending on the wavelength, incidence of it is carried 
out to an objective lens 7, and convergent radiotherapy is carried out on the DVD system disk which is 
an optical recording medium 1 . Incidence of this exposure light is carried out to the hologram 
component 3, being condensed by being reflected by the DVD system disk, becoming signal light, 
carrying out incidence to the wavelength composition prism 5 through an objective lens 7 again, being 
reflected by the beam composition side 6, and carrying out incidence to the coupling lens 4 again. It is 
separated by this hologram component 3 with light source light, incidence is carried out to the sighal 
detection photo detector 8, and a record signal, a servo signal, etc. are detected. The signal detection 
photo detector 8 is mounted here on the same substrate 9 as semiconductor laser 2. 
[0004] Moreover, actuation in case for example, CD system disk is used as an optical recording medium 
1 is explained. In this case, the semiconductor laser 10 which emits light source light with a wavelength 
of 780nm is used. In semiconductor laser 2, after the light f source light emitted from the semiconductor 
laser 10 arranged in the direction different 90 degrees almost penetrates the hologram component 11, 
abbreviation parallel Guanghua of it is carried out with the coupling lens 12, and it carries out incidence 
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to the wavelength composition prism 5, and it penetrates the 45-degree beam composition side 6 
depending on the wavelength, incidence is carried out to an objective lens 7, and convergent 
radiotherapy is carried out on CD system disk which is an optical recording medium 1. Incidence of this 
exposure light is carried out to the hologram component 1 1, being condensed by it being reflected by 
CD system disk, becoming signal light, carrying out incidence to the wavelength composition prism 5 
through an objective lens 7 again, penetrating the beam composition side 6 and carrying out incidence to 
the coupling lens 12 again. It is separated by this hologram component 1 1 with light source light, 
incidence is carried out to the signal detection photo detector 13, and a record signal, a servo signal, etc. 
are detected. The signal detection photo detector 13 is mounted here on the same substrate 14 as 
semiconductor laser 10. 

[0005] Thus, it becomes optical pickup equipment in which common use with light source light with a 
wavelength of 660nm and light source light with a wavelength of 780nm is possible. 
[0006] Also in such optical pickup equipment, power control of the light source light of each light 
source (semiconductor laser 2 and 10) is important here like the case of the optical pickup equipment for 
single wavelength light, and it is necessary for it to carry out the monitor of the fluctuation on the 
strength with a certain means, and to control about proper reinforcement In this case, although there is 
also a back photodetection method in which the photodiode for the amount detection of luminescence 
which receives the light by which outgoing radiation is carried out towards back from semiconductor 
laser was made to build, the method which carries out the monitor of a part of front light (direct light) by 
which outgoing radiation is actually carried out towards an optical-recording-medium side from the 
problem of control precision is taken in many cases. 

[0007] As a monitor method to the semiconductor laser 2 at the time of DVD system disk use, 
concerning such a direct light monitor method Attach a reflecting plate (not shown) in the hologram 
component 3, into drawing 5 , as a dotted line shows, reflect the light source light by which outgoing 
radiation was carried out from semiconductor laser 2 with this reflecting plate, and it is made to turn up 
to a semiconductor laser 2 side. There are some which are made to receive by the photo detector 15 for 
monitors made to mount on the same substrate 9, and were made to carry out a monitor. The same is 
said of the monitor method to the semiconductor laser 10 at the time of CD system disk use, and light is 
made to receive by the photo detector 16 for monitors, and it is made to carry out a monitor. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when based on such a monitor method, the 
location of a reflecting plate is established in semiconductor laser 2 and 10 side rather than the coupling 
lenses 3 and 12. The light source light which carries out incidence to a reflecting plate is emission light, 
and since the monitor light after reflection by the reflecting plate is also emission light, light spreads and 
it has the problem of carrying out incidence not only to the photo detectors 1 5 and 1 6 for monitors but to 
the signal detection photo detectors 8 and 13, and detecting as a part of signal light. 
[0009] There are some which prepared the reflection hologram which replaced with the reflecting plate 
to the hologram components 3 and 1 1, and gave the condensing function to this problem. It is made for 
this to make a reflection hologram detect the periphery section of the light source light which is not used 
for signal light by the monitor light photo detectors 15 and 16 by making it reflect and condense. If a 
reflection hologram is used, since the monitor light at the time of detection is condensed, the problem of 
the return light to the signal detection photo detectors 8 and 13 is solvable. However, a high attachment 
location precision will be required of the semiconductor laser 2 and 10 which the relative position of the 
spot of signal light and the spot of monitor light is decided by the optical path of light source light, for 
example, uses for the light source in this case. 

[0010] Then, this invention aims at offering the possible optical pickup equipment of carrying out the 
monitor of the light source light correctly, without being influenced of return light, without not enlarging 
an equipment scale and requiring a high attachment location precision. 
[0011] 

[Means for Solving the Problem] Two or more light sources which emit the light source light from 
which invention according to claim 1 is alternatively driven, and wavelength differs respectively, The 
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wavelength composition prism for turning to an optical recording medium the light source light emitted 
from these light sources, and compounding as an exposure light, In optical pickup equipment equipped 
with the objective lens which makes said exposure light which passed through this wavelength 
composition prism condense on said optical recording medium, and the signal detection photo detector 
which receives the reflected light reflected from said optical recording medium It was made to carry out 
the monitor of the light source light of said light source which receives light by the photo detector for 
monitors, and corresponds by making into monitor light said light source light reflected according to the 
whole surface of said wavelength composition prism other than said exposure light. 
[0012] Therefore, since the components mark for obtaining monitor light by obtaining monitor light 
from at least two light sources using the wavelength composition prism for compounding the light 
source light which carried out outgoing radiation can be reduced, simplification of attachment and low 
cost-ization can be attained. Moreover, since it generates on the optical path between optical elements, 
such as a coupling lens, and an optical recording medium and monitor light is abbreviation parallel light 
or convergence light in case it detects monitor light by the monitor light photo detector, it can control 
the return light which carries out incidence to a signal detection photo detector, and can maintain the 
function to detect a signal correctly. Furthermore, a high attachment location precision required of the 
light source by the relative position of the spot of signal light and the spot of monitor light being decided 
by the optical path of light source light can also be eased. 

[0013] Invention according to claim 2 receives the light source light in which said photo detector for 
monitors is reflected by part for the surface part by the side of said objective lens in said wavelength 
composition prism as a monitor light in optical pickup equipment according to claim 1 . 
[0014] Therefore, since the components mark for obtaining monitor light by detecting the light source 
light reflected by part for the surface part by the side of the objective lens of wavelength composition 
prism as a monitor light can be reduced, simplification of attachment and low cost-ization can be 
attained. Moreover, by converging the light source light reflected by part for the surface part by the side 
of the objective lens of wavelength composition prism by optical elements, such as a coupling lens, and 
detecting by the monitor light photo detector, the return light which carries out incidence to a signal 
detection photo detector can be controlled, and the function to detect a signal correctly can be 
maintained. 

[0015] Said signal detection photo detector on optical pickup equipment according to claim 2 and 
corresponding to said each light source in invention according to claim 3 and said monitor light photo 
detector are prepared on the same substrate. 

[0016] Therefore, by preparing the signal detection photo detector and monitor light photo detector 
corresponding to each light source on the same substrate, components mark can be reduced and 
simplification of attachment and low cost-ization can be attained. 

[0017] Said signal detection photo detector on optical pickup equipment according to claim 2 and 
corresponding to said each light source and its light source in invention according to claim 4 and said 
photo detector for monitors are prepared on the same substrate. 

[0018] Therefore, by preparing the signal detection photo detector and monitor light photo detector 
corresponding to the light source on the same substrate with each light source, components mark can be 
reduced further and simplification of attachment and low cost-ization can be attained. 
[0019] Invention according to claim 5 receives the light source light in which said photo detector for 
monitors is reflected by part for the surface part by the side of said light source in said wavelength 
composition prism as a monitor light in optical pickup equipment according to claim 1 . 
[0020] Therefore, by detecting the reflected light reflected by part for the surface part by the side of the 
light source of wavelength composition prism as a monitor light, the components mark for obtaining 
monitor light can be reduced, and simplification of attachment and low cost-ization can be attained. 
Moreover, since it converges by optical elements, such as a coupling lens with the abbreviation parallel 
light reflected by part for the surface part by the side of the light source of wavelength composition 
prism, and is detected by the monitor light photo detector, the return light which carries out incidence to 
a signal detection photo detector can be controlled, and the function to detect a signal correctly can be 
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maintained. 

[0021] The incident angle of the light source light from said each light source to a part for the surface 
part by the side of said light source [ in / on optical pickup equipment according to claim 5 and / in 
invention according to claim 6 / said wavelength composition prism ] is 45 degrees or less respectively, 
and said signal detection photo detector corresponding to said each light source and said monitor light 
photo detector are prepared on the same substrate. 

[0022] Therefore, the incident angle of the light source light from each light source to a part for the 
surface part by the side of the light source in wavelength composition prism is 45 degrees or less 
respectively, and since a light source side will be reflected, by preparing the signal detection photo 
detector and monitor light photo detector corresponding to each light source on the same substrate, 
monitor light can reduce components mark and can attain simplification of attachment, and low cost- 
ization. 

[0023] The incident angle of the light source light from said each light source to a part for the surface 
part by the side of said light source [ in / on optical pickup equipment according to claim 5 and / in 
invention according to claim 7 / said wavelength composition prism ] is 45 degrees or less respectively, 
and said signal detection photo detector corresponding to said each light source and its light source and 
said photo detector for monitors are prepared on the same substrate. 

[0024] Therefore, the incident angle of the light source light from each light source to a part for the 
surface part by the side of the light source in wavelength composition prism is 45 degrees or less 
respectively, and since a light source side will be reflected, by preparing the signal detection photo 
detector and monitor light photo detector corresponding to the light source on the same substrate with 
each light source, monitor light can reduce components mark further and can attain simplification of 
attachment, and low cost-ization. 
[0025] 

[Embodiment of the Invention] The gestalt of operation of the first of this invention is explained based 
on drawing 1 . 2 light-source optical pickup equipment of the gestalt of this operation is equivalent to 
invention claim 1 thru/or given in four. 

[0026] First, it is set up and those directions of outgoing radiation are established for the semiconductor 
laser 21 which emits light source light with a wavelength of 660nm as two or more light sources, and the 
semiconductor laser 22 which emits light source light with a wavelength of 780nm so that it may 
intersect perpendicularly mostly. Semiconductor laser 21 is the light source when a DVD system disk is 
used as an optical recording medium 23, and the hologram component 24 for separating light source 
light and signal light and the coupling lens 25 which carries out parallel Guanghua of the emission light 
are formed on the outgoing radiation optical axis. Semiconductor laser 22 is the light source when CD 
system disk is used as an optical recording medium 23, and the hologram component 26 for separating 
light source light and signal light and the coupling lens 27 which carries out parallel Guanghua of the 
emission light are formed on the outgoing radiation optical axis. And even if it is which light source 
light, the wavelength composition prism 28 of the shape of a cube for compounding as an exposure light 
to an optical-recording-medium 23 side is formed in the location where incidence of both the light 
source light from these semiconductor laser 21 and 22 is carried out. This wavelength composition 
prism 28 has the beam composition side 29 of 45-degree inclination where the optical property was set 
up so that a reflection property might be shown to light with a wavelength of 660nm and a transparency 
property might be shown to light with a wavelength of 780nm. Thereby, the light source light from 
semiconductor laser 21 is reflected according to the beam composition side 29, and the light source light 
from semiconductor laser 22 is set up so that the beam composition side 29 may be penetrated. On the 
optical path between the wavelength composition prism 28 and an optical recording medium 23, the 
objective lens 30 for making exposure light condense on an optical recording medium 23 is formed. 
[0027] Moreover, the signal detection photo detector 3 1 is arranged in the location which receives the 
signal light separated by the hologram component 24. The signal detection photo detector 32 is arranged 
in the location which similarly receives the signal light separated by the hologram component 26. The 
signal detection photo detector 31 is mounted on the same substrate 33 as the corresponding 
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semiconductor laser 21, and the signal detection photo detector 32 is mounted on the same substrate 34 
as the corresponding semiconductor laser 22. 

[0028] With the gestalt of this operation here, slanting arrangement of the wavelength composition 
prism 28 is carried out so that only an include angle theta may have an inclination, without the optical 
axis of light source light (exposure light) and field 28a by the side of the objective lens 30 crossing at 
right angles (the configuration that slanting arrangement is not carried out but only field 28a has the 
inclination of an include angle theta is sufficient as wavelength composition prism 28 self). Thereby, as 
a broken line shows in drawing 1 , it will be reflected by field 28a, and a part of light source light 
(exposure light) which goes to an objective lens 30 side in the wavelength composition prism 28 is used 
with the gestalt of this operation as a monitor light Pm for fluctuation detection of this component 
reflected of light source light reinforcement. If it is in a semiconductor laser 21 side, the monitor light 
photo detector 35 is formed in the location which can receive the monitor light Pm which was reflected 
by field 28a, was reflected in respect of [ 29 ] beam composition, and passed through the coupling lens 
25 again. This monitor light photo detector 35 is mounted on the same substrate 33 as semiconductor 
laser 21 and the signal detection photo detector 31. If it is in a semiconductor laser 22 side, the monitor 
light photo detector 36 is formed in the location which can receive the monitor light Pm which was 
reflected by field 28a, penetrated the beam composition side 29, and passed through the coupling lens 27 
again. This monitor light photo detector 36 is mounted on the same substrate 34 as semiconductor laser 
22 and the signal detection photo detector 32. 

[0029] In such a configuration, the case where a DVD disk is used as an optical recording medium 23 is 
explained. Light source light with a wavelength of 660nm by which outgoing radiation was carried out 
from semiconductor laser 21 is emission light. This emission light penetrates the hologram component 
24, turns into abbreviation parallel light with the coupling lens 25, carries out incidence to the 
wavelength composition prism 28, and is reflected by the beam composition side 29. Although only the 
include angle theta leans to the optical axis of exposure light with which field 28a by the side of an 
objective lens 30 is reflected by the beam composition side 29, the great portion of exposure light 
penetrates field 28a, and the wavelength composition prism 28 of the gestalt of this operation carries out 
outgoing radiation to an objective lens 30 side and is condensed on an optical recording medium 23 here 
It is reflected by field 28a and a part of light turns into the monitor light Pm, as a broken line shows, 
they follows a path which is different in the signal light Ps reflected by the optical recording medium 23, 
and is reflected by the beam composition side 29. 

[0030] After the signal light Ps is reflected by the beam composition side 29, it is condensed with the 
coupling lens 25, incidence is carried out to the hologram component 24, it dissociates with light source 
light, incidence is carried out to the signal detection photo detector 31, and the signal light Ps is 
detected. On the other hand, after the monitor light Pm is reflected by the beam composition side 29, it 
is condensed with the coupling lens 25, incidence is carried out to the monitor light photo detector 35, 
and the monitor light Pm is detected. More concretely, if the focal distance of the coupling lens 25 is set 
to f, the monitor light photo detector 35 will condense in the location [ point / of semiconductor laser 
21 / emitting light ] fxtan2theta Shifted. Moreover, if monitor light passes along the diffraction-grating 
part of the hologram component 24, the further distant location can also be made to condense. Thereby, 
in the monitor light photo detector 35, direct detection (monitor) of the light source light by which 
outgoing radiation was ahead carried out from semiconductor laser 21 can be carried out. 
[0031] Since the components mark for obtaining the monitor light Pm based on direct light can be 
reduced by this and it condenses with the coupling lens 25, the effect of the return light to the signal 
detection photo detector 3 1 can also be suppressed, and simplification of attachment precision can also 
be attained. Furthermore, by returning the monitor light Pm to a semiconductor laser 21 side, since the 
signal detection photo detector 31, the monitor light photo detector 35, and the pan are made to mount 
semiconductor laser 21 self on the same substrate 33, components mark can be reduced to them and 
assembly nature can also be raised to them. 

[0032] Such an operation is the same also about the semiconductor laser 22 side when CD disk is used 
as an optical recording medium 23. Light source light with a wavelength of 780nm by which outgoing 
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radiation was carried out from semiconductor laser 22 is emission light. This emission light penetrates 
the hologram component 26, with the coupling lens 27, it turns into abbreviation parallel light, carries 
out incidence to the wavelength composition prism 28, and penetrates the beam composition side 29. 
Although only the include angle theta leans to the optical axis of exposure light with which field 28a by 
the side of an objective lens 30 penetrates the beam composition side 29, the great portion of exposure 
light penetrates field 28a, and the wavelength composition prism 28 of the gestalt of this operation 
carries out outgoing radiation to an objective lens 30 side and is condensed on an optical recording 
medium 23 here It is reflected by field 28a and a part of light turns into the monitor light Pm, as a 
broken line shows, they follows a path which is different in the signal light Ps reflected by the optical 
recording medium 23, and penetrates the beam composition side 29. 

[0033] After the signal light Ps penetrates the beam composition side 29, it is condensed with the 
coupling lens 27, incidence is carried out to the hologram component 26, it dissociates with light source 
light, incidence is carried out to the signal detection photo detector 32, and signal light is detected. On 
the other hand, after the monitor light Pm penetrates the beam composition side 29, it is condensed with 
the coupling lens 27, incidence is carried out to the monitor light photo detector 36, and monitor light is 
detected. More concretely, if the focal distance of the coupling lens 27 is set to f, the monitor light photo 
detector 36 will condense in the location [ point / of semiconductor laser 22 / emitting light ] fxtanitheta 
Shifted. Moreover, if the monitor light Pm passes along the diffraction-grating part of the hologram 
component 26, the further distant location can also be made to condense. Thereby, in the monitor light 
photo detector 36, direct detection (monitor) of the light source light by which outgoing radiation was 
ahead carried out from semiconductor laser 22 can be carried out. 

[0034] Since the components mark for obtaining the monitor light Pm based on direct light can be 
reduced by this and it condenses with the coupling lens 27, the effect of the return light to the signal 
detection photo detector 32 can also be suppressed, and simplification of attachment precision can also 
be attained. Furthermore, by returning the monitor light Pm to a semiconductor laser 22 side, since the 
signal detection photo detector 32, the monitor light photo detector 36, and the pan are made to mount 
semiconductor laser 22 self on the same substrate 34, components mark can be reduced to them and 
assembly nature can also be raised to them. 

[0035] Thus, since there is no change in operation even when using a DVD system disk fundamentally, 
and even when using CD system disk, with the gestalt of subsequent operations, explanation of the 
configuration to CD system disk and an operation is omitted, and it considers as explanation of the 
configuration only to a DVD system disk, and an operation. 

[0036] The gestalt of operation of the second of this invention is explained based on drawing 2 . The 
same part as the part shown by drawing 1 or a corresponding part is shown using the same sign, and 
explanation is also omitted (suppose that it is the same also with the gestalt of subsequent operations). 
[0037] The wavelength composition prism 41 of the reflective mold which replaced with the wavelength 
composition prism 28 as wavelength composition prism, and gave the beam plastic surgery function is 
used for the gestalt of this operation. That is, it replaces with the wavelength composition prism 28 
which comes to combine simple triangle pole-like prism, and the outgoing radiation side over an 
objective lens 30 side is made into the same field from semiconductor laser 21 as optical system for 
DVD system disks using the wavelength composition prism 41 combined by sticking trapezoid pillar- 
shaped prism in respect of [ 42 ] beam composition from the plane of incidence to the wavelength 
composition prism 41, and the wavelength composition prism 41. Namely, although field 41a is shared 
as the plane of incidence to semiconductor laser 21, and an outgoing radiation side over an objective 
lens 30 This field 41a sets to field 41a, when only the include angle theta leans to the optical axis of the 
exposure light to an objective lens 30 side. By the surface part by the side of an objective lens 30 by 
41ao(s) It is made to use as a monitor light Pm by a part of light source light which was emitted from 
semiconductor laser 21, carried out incidence to the wavelength composition prism 41, and was reflected 
in respect of [ 42 ] beam composition being reflected. 

[0038] That is, after it penetrates the hologram component 24, parallel Guanghua of the light source 
light emitted from semiconductor laser 21 is carried out with the coupling lens 25, it carries out 
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incidence to the wavelength composition prism 41, it is reflected by the beam composition side 42 and 
outgoing radiation of it is carried out to an objective lens 30 side. At this time, it is reflected by field 
partial 41ao, and again, it is reflected by the beam composition side 42, image formation of a part of that 
light is carried out to the monitor light photo detector 35 as return and a monitor light Pm at the coupling 
lens 25 side, and detection of the monitor light Pm is presented with it. 

[0039] Thus, as well as the case of the gestalt of the first operation when the wavelength composition 
prism 41 of the reflective mold which gave the beam plastic surgery function as wavelength composition 
prism is used, it can apply. 

[0040] The gestalt of operation of the third of this invention is explained based on drawing 3 . 2 light- 
source optical pickup equipment of the gestalt of this operation is equivalent to invention claims 1 and 5 
thru/or given in seven. 

[0041] Although the gestalt of this operation is the same as that of the case of the gestalt of operation 
shown in drawin g 1 fundamentally Lean only an include angle theta and it becomes so that the light 
source light from semiconductor laser 21 may carry out incidence of the field 28b by the side of the 
semiconductor laser 21 with the incident angle theta 45 degrees or less about the wavelength 
composition prism 28. Since that part is reflected by field 26b in case the light source light by which 
was emitted from semiconductor laser 21 and parallel light was carried out with the coupling lens 25 
carries out incidence to the wavelength composition prism 28 from field 28b, this reflected light is used 
as a monitor light Pm. 

[0042] In such a configuration, the case where a DVD disk is used as an optical recording medium 23 is 

explained. Light source light with a wavelength of 660nm by which outgoing radiation was carried out 

from semiconductor laser 21 is emission light. This emission light penetrates the hologram component 

24, turns into abbreviation parallel light with the coupling lens 25, carries out incidence to the 

wavelength composition prism 28, and is reflected by the beam composition side 29. Although field 28b 

by the side of semiconductor laser 21 leans to the optical axis of light source light only in the include 

angle theta, and, as for the wavelength composition prism 28 of the gestalt of this operation, the great 

portion of light source light penetrates field 28b, it carries out outgoing radiation to an objective lens 30 

side and it is condensed on an optical recording medium 23 here It is reflected by field 28b and a part of 

light turns into the monitor light Pm, as a broken line shows, they follows a path which is different in the 

signal light Ps reflected by the optical recording medium 23, and penetrates the beam composition side 
29 

[0043] It is condensed with the coupling lens 25 and the light penetrates the hologram component 24, 
and it is condensed by the monitor light photo detector 35, and it carries out incidence to it. If the focal 
distance of the coupling lens 25 is set to f, the monitor light photo detector 35 will condense in the 
location [ point / of semiconductor laser 21 / emitting light ] fxtan2theta Shifted. Moreover, if the 
monitor light Pm passes along the diffraction-grating part of the hologram component 26, the further 
distant location can also be made to condense. Thereby, in the monitor light photo detector 36, direct 
detection (monitor) of the light source light by which outgoing radiation was ahead carried out from 
semiconductor laser 22 can be carried out. 

[0044] Since the components mark for obtaining the monitor light Pm based on direct light can be 
reduced by this and it condenses with the coupling lens 25, the effect of the return light to the signal 
detection photo detector 3 1 can also be suppressed, and simplification of attachment precision can also 
be attained. Furthermore, since the incident angle theta over field 28b of light source light is made 
smaller than 45 degrees and he is trying to return the reflected light = monitor light Pm to a 
semiconductor laser 21 side, since the signal detection photo detector 31, the monitor light photo 
detector 35, and the pan are made to mount semiconductor laser 21 self in the same substrate 34, 
components mark can be reduced to them and assembly nature can also be raised to them. 
[0045] In addition, although not illustrated especially concerning the optical system for CD system 
disks, field 28c in the wavelength composition prism 28 becomes a part for the surface part by the side 
of semiconductor laser 22, and the operation which reflects a part of light source light by semiconductor 
laser 22 as a monitor light is shown. 
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[0046] The gestalt during the fourth operation of this invention is explained based on drawing 4 . The 
wavelength composition prism 41 of the reflective mold which replaced with the wavelength 
composition prism 28 in the gestalt of the third operation as wavelength composition prism, and gave 
the beam plastic surgery function is used for the gestalt of this operation. Namely, it replaces with the 
wavelength composition prism 28 which comes to combine simple triangtespole-like prism. The 
wavelength composition prism 41 combined by sticking trapezoid pillar-shaped prism in respect of 
[ 42 ] beam composition like the case of the gestalt of the second operation is used. As optical system 
for DVD system disks, the outgoing radiation side over an objective lens 30 side is made into the same 
field from semiconductor laser 21 from the plane of incidence to the wavelength composition prism 41, 
and the wavelength composition prism 41. Namely, although field 41a is shared as the plane of 
incidence to semiconductor laser 21, and an outgoing radiation side over an objective lens 30 By having 
an inclination so that the light source light this field 41a carries out [ light ] incidence to this field 41a 
from semiconductor laser 21 may have the incident angle theta, it sets to field 41a. By the surface part 
by the side of semiconductor laser 21 by 41ab(s) Since a part of light source light which carries out 
incidence is reflected by field 41b, this reflected light is used as a monitor light Pm. 
[0047] That is, after it penetrates the hologram component 24, parallel Guanghua of the light source 
light emitted from semiconductor laser 21 is carried out with the coupling lens 25, it carries out 
incidence to the wavelength composition prism 41, it is reflected by the beam composition side 42 and 
outgoing radiation of it is carried out to an objective lens 30 side. On the other hand, in case incidence is 
carried out to a field 41b part, it is reflected by field 41b, image formation of a part of light source light 
is carried out to the monitor light photo detector 35 as a monitor light with the parallel flux of light, and 
detection of the monitor light Pm is presented with it. Since the incident angle theta of light source light 
does not return at a semiconductor laser 21 side more greatly than 45 degrees in the case of the gestalt of 
this operation, it is not mounted on the same substrate as signal detection photo detector 31 grade. 
[0048] Anyway, as well as the case of the gestalt of the third operation when the wavelength 
composition prism 41 of the reflective mold which gave the beam plastic surgery function as wavelength 
composition prism is used, it can apply. 

[0049] In addition, although applied to the optical pickup equipment which processes two kinds of 
wavelength light with the gestalt of these operations, it is applicable similarly [ in the case of the optical 
pickup equipment treating three or more kinds of wavelength light ]. 
[0050] 

[Effect of the Invention] Since the components mark for obtaining monitor light by obtaining monitor 
light from at least two light sources using the wavelength composition prism for compounding the light 
source light which carried out outgoing radiation can be reduced according to invention according to 
claim 1, simplification of attachment and low cost-ization can be attained. Moreover, since it generates 
on the optical path between optical elements, such as a coupling lens, and an optical recording medium 
and monitor light is abbreviation parallel light or convergence light in case it detects monitor light by the 
monitor light photo detector, it can control the return light which carries out incidence to a signal 
detection photo detector, and can maintain the function to detect a signal correctly. Furthermore, a high 
attachment location precision required of the light source by the relative position of the spot of signal 
light and the spot of monitor light being decided by the optical path of light source light can also be 
eased. 

[0051] Since the components mark for obtaining monitor light by detecting the light source light 
reflected by part for the surface part by the side of the objective lens of wavelength composition prism 
as a monitor light in optical pickup equipment according to claim 1 can be reduced according to 
invention according to claim 2, simplification of attachment and low cost-ization can be attained. 
Moreover, by converging the light source light reflected by part for the surface part by the side of the 
objective lens of wavelength composition prism by optical elements, such as a coupling lens, and 
detecting by the monitor light photo detector, the return light which carries out incidence to a signal 
detection photo detector can be controlled, and the function to detect a signal correctly can be 
maintained. 
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[0052] In optical pickup equipment according to claim 2, by preparing the signal detection photo 
detector and monitor light photo detector corresponding to each light source on the same substrate, 
components mark can be reduced and, according to invention according to claim 3, simplification of 
attachment and low cost-ization can be attained. 

[0053] In optical pickup equipment according to claim 2, by preparing the signal detection photo 
detector and monitor light photo detector corresponding to the light source on the same substrate with 
each light source, components mark can be reduced further and, according to invention according to 
claim 4, simplification of attachment and low cost-ization can be attained. 

[0054] In optical pickup equipment according to claim 1, by detecting the reflected light reflected by 
part for the surface part by the side of the light source of wavelength composition prism as a monitor 
light, the components mark for obtaining monitor light can be reduced, and, according to invention 
according to claim 5, simplification of attachment and low cost-ization can be attained. Moreover, since 
it converges by optical elements, such as a coupling lens with the abbreviation parallel light reflected by 
part for the surface part by the side of the light source of wavelength composition prism, and is detected 
by the monitor light photo detector, the return light which carries out incidence to a signal detection 
photo detector can be controlled, and the function to detect a signal correctly can be maintained. 
[0055] According to invention according to claim 6, it sets to optical pickup equipment according to 
claim 5. The incident angle of the light source light from each light source to a part for the surface part 
by the side of the light source in wavelength composition prism is 45 degrees or less respectively, and 
since a light source side will be reflected, monitor light By preparing the signal detection photo detector 
and monitor light photo detector corresponding to each light source on the same substrate, components 
mark can be reduced and simplification of attachment and low cost-ization can be attained. 
[0056] According to invention according to claim 7, it sets to optical pickup equipment according to 
claim 5. The incident angle of the light source light from each light source to a part for the surface part 
by the side of the light source in wavelength composition prism is 45 degrees or less respectively, and 
since a light source side will be reflected, monitor light By preparing the signal detection photo detector 
and monitor light photo detector corresponding to the light source on the same substrate with each light 
source, components mark can be reduced further and simplification of attachment and low cost-ization 
can be attained. 



[Translation done.] 
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